The structure of the encapsulating matrices for bioactive incorporation as well as the environment in which these capsules are added are critical in the protection and release of the encapsulated compounds. This study investigated the stability and release of probiotics incorporated in a gelatin-alginate microbeads with and without prebiotic during shelf life and simulated in vitro digestion when incorporated into dairy foods with different rheological characteristics.
Introduction
Symbiotic product is formed by a prebiotic compound along with a probiotic microorganism resulting in a synergistic effect 1 . The encapsulation of microorganisms must balance the protection against the drastic conditions of processing, storage and gastric digestion, with the release in a proper location to ensure the bioavailability of encapsulated compounds 2 . This study aimed to study the viability and release of probiotic and symbiotic microbeads during digestion (in vitro) and storage when incorporated into foods with different rheological characteristics and composition, which can increase or decrease the bioavailability of the compounds and the viability of the probiotic.
Results and Discussion
This research evaluated microbeads AGF, composed of alginate, gelatin and prebiotic (FOS), and AG composed of alginate and gelatin, produced by atomization technique followed by ionic gelation. The viability during storage and digestion of the incorporated microorganisms in AGF and AG microbeads were compared to free probiotics in liquid, greek and frozen yogurt. The amount of microbeads incorporated in the dairy products, 20% (m/m), was determined by previous rheological measurements. Figure 1 presents the results for viability test of microencapsulated and free L. acidophilus added in dairy products during the 28-day storage. It is noted that the free probiotic samples (PL) showed lower viability, especially at 28 days. It can also be seen that the samples of AG showed greater viability along storage than the AGF, which showed lower variation in the viability indicating greater stability. Regarding food matrix, liquid yogurt is more suitable for probiotic viability, followed by frozen yogurt and then the greek yogurt, probably due to differences in microstructure, physicochemical properties, storage conditions and composition. The AG and AGF microbeads and the free probiotic (PL) incorporated in the dairy products were assessed in gastrointestinal simulation, in order to characterize the release profile of the microorganisms during gastric and enteric steps. It can be observed that the microgels are broken and the microorganisms are released in the enteric stage (Figure 2 ), for all types of yogurt evaluated. Furthermore, the AG and AGF microbeads showed greater viability in liquid yogurt than in the greek. 
Conclusions
It is concluded that the microbeads protect the probiotic against conditions of storage and gastric digestion, with the release in enteric conditions, i.e. an appropriate location to ensure the bioavailability of probiotics. Furthermore, the presence of FOS (symbiotic microgels) resulted in more stable beads as compared to the ones produced without the prebiotic. In addition, the food matrix also influences the viability and stability of probiotic.
Their physicochemical characteristics, composition and microstructure affect the speed which the digestive enzymes can penetrate the food matrix and interact with the encapsulated substrates. ______________ 
